%655%

Gas Chromatography of Phenylphenols and
Chlorophenyiph}enols on a Silicone

Nitrile Column |

by £Iizahetﬁ Pg'illion, U.S. Army Natick Laboratories, Natick, Massachusetis - e
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A variety of liquid phases has -

been used in the gas chromato-
graphic analysis of phenolic com-
pounds. Substrates of widely vary-
ing polarity, from paraffinic to high-
ly polar materials, have been found
effective by virtue of differences in
retention between ortho-substituted
phenoIs ~and phenols unsubstituted
in the ortho positions, but having
the same boﬂmg pomt This phe-
nomenon has been: termed the ‘or-
tho effect” (2). On a polar column
ortho-subshtuted phenols are eluted
more rapidly because of reduced in-
teraction between the phenolic hy-
drogen and the stationary phase. On
a non-polar. :column. phenols with
alkyl substituents in the orthe posi-

tion are retained longer than those

of equal boiling point but without
ortho substitution. Summaries of
the substrates used for phenol sepa-
rations may be found -in papérs by
Fitzgerald (1) and Kollof ef al - (4).

Gas chromatographic -separation

of phenols is of interest to this labo-_

ratory because a number of phenolic
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compounds are components of dis-
infectant formulations for which
analytical procedures are required.
The thermal stability and highly
polar nature of silicone nitrile poly-
mer suggested a trial of this mate-
rial for the separation of the less
volatile phenols. A silicone nitrile
column prepared from GE XE-60
was found to give excellent separa-
tion of orthophenylphenol, 4-chloro-
2-phenylphencl and 6-chloro-2-phe-
nylphenol. Tt has been in use now
for many months in the analysis of
a. disinfectant prepared from the
sodium salts of these three phenols.
A list of retentions is here presented
for phenylphenols, chlorophenyl-
phenols and other phenols which
have been chromatographed on the
XE-60 column :

" '__‘_.=E_xpe'_rimental '

A ] ft. x 14 in. cobper column Waé.
packed with 109 XE-60 deposited

on Diatoport S, 60-80-mesh. A non-
polar. column of the same length
packed with 10% SE-30 on .Chro-
mosorb W was used for comparison,
The instrument used was the F&M
Model 720- chromatograph with the
following .operating conditions: He-
lium, 30 Ibs. pressure, 80 mls/min.;
Temperatures, injection port. 300°C;

Column  210°C, . Detector . 250°C;

Bridge power, 155 ma;: Attenuatlon,
x4; Chart speed, 0.5 in/min; Sam-
ple size, 10 41 of a solution contain-
ing 50 pg/pl for the retention data.

_Discussion. -

The separation of o-phenylphenol,

-4-C1-2-phenylphenol and 6-C1-2:

phenylphenol is shown in Figure 1
with p-chlorophenol as an internal
standard. Peak heights: relative ‘to
the . standard .were. used . for the
quantitative analysis. A comparable:
separation hus  been  obtained . on
15% butanediol succinate . (3),




L

Figure 1. Chromatogram showing sep-
aration of 1} p-Chlgrophenol, 2) o-Phen-
yiphenol, 3) 6-Ci-2-phenyiphenol, and 4}
4-Cl-2-phenyiphenol on the GE XE-60
column,

which would be less satisfactory for
high beiling compounds because of
its lower temperature lmit. Good
resolution of the mixture was ob-
tained.in this Iaboratory with 10%
carbowax 20M and with 109 di-
ethyleneglycol succinate, but reten-
tion times were excesswely long on
both " ¢olumns.: -~

Table T lists the retention times
of the phenols on both XE-60 and
SE-30.The ‘three chlorophenylphe-
nols ‘provide a striking example of
the effect of double ‘ortho substitu-
tion; the retention time of ‘6-Cl-2-
phenylphenol is greatly reduced, al-
though its boiling point is inter-
mediste between the other two. A
similar slight reduction on the SE-
30 points to some polarity in that
substrate. Notable also is the reten-
tion reversal of p-phenylphenol and
2-Cl-4-phenylphenol; “the Iatter is
eluted well ahead of the former de-
spite ‘a ‘boiling point ¥5°C }ugher
The 2-Cl-4-phenylphencl can be
separated from the other chlorophe-
nylphenolsion’ Aplezon L.

I was ‘of “interest to study  the
separation of other isomers oh XE-
60, :especially. meta and -para iso-

mers which are particularly difficult

to separate. In a study of isomeric
phenols, Lindsay Smith et al (5)
found tris (2-4- xylenyl) phosphate
and diethyleneglycol adipate to be
effective, but retention times were
frequently an hour or Ionger under

p-Hydroxyphenol = - 286

Table I.- Retention Times of Phencls on XE-60 and SE-30 Cofumns
Boiling _
- Point- - Retention ~XE-60- Retentlon ~SE- 30
Compound °C Minutes Relative - Minutes Relative
' Phenol 182 . 12 100 . 073 - 100
o-Phenylphenol 275 480 384 338 449
p-Phenylphenol 308 185 148 . .. 551 - 7155
4Cl2phenylphenol 312 1120 896 608 833
6-Cl-2-phenylphenol 318 7.43 5.94 5.81 7.96
2-Cl-4-phenylphenol _323 1116 -~ 893 6.39 8.75
'm-Chlorophenol 214 304 243 114 156
p-Chlorophenol 217 3.09 247 1.15 1.58
a-Naphthol 280 9.34 747 3.19 4.37
| B-Naphthol 286 10.81 8.65 3.29 4.51
o-Nitrophenol 217 148 1.18 1.13 1.55
m-Nitrophenol e 1019 815 261 358
p-Nitrophenol 279 11 {(approx) -—b 3.17 4.34
o-Hydrozxyphenol 240 1to3 —b 1.25 1.711
m-Hydroxyphenol 280 9.98 7.98 140 1.92
856 685 140 192

(a) Column at 230°C
(b) ‘No sharp peak obtaihed

the conditions used. With the XE-
60 column, mixtures- of the naph-
thols and of m- and p-hydroxyphe-
nol - were Tesolved sufficiently ‘for

analysis, but net completely ‘sepa-

rated, in about 10 minutes, m- and

p- chlorophencl were not resolved,

and m- and p- nitrophenol were not

eluted at 210°C. The column tem-

perature “‘was then increased io

230°C and the injection port de-
creased to270°C to avoid decompo-

sition. At these temperatures the m-
nitrophenol gave a satisfactory
chromatogram but the p- nitrophe.
nol was eluted in the shape of a
broad hump. 6-Hydroxyphenol like-

wise showed evidence of reaction

with a short and shifting retention
time. It is not known whether addi-
tional column priming would have
overcome this effect and improved
the peak shape,

From the results obiained with
these compounds it appears that

gilicone nitrile 18 good polar mate-
rial for phenolics, with some degree
of “selectivity ‘for isomers, and is
worthy of ‘a ‘trial when such : a sep—
aratlon is requued R Y
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